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The thorium isotope selected far this investigation was UX; and the system
UxX, (Th)Fu - LaF., which is similar to the system YF, - CaFp. Contrary to the
view expressed b; V. M. Goldschmidt, one of the authdrs, Khlopin (Zhurnal Fiziche-
skoy Khimii, Vol XIV, No 7, 1940), had prrviously assumed that systems of this
type form pseudo or anomalous mixed crystals rather than genuine mixed crystals
by penetration. If Goldschmidt's view is actually erroneous, a lover limiting
proportion and a minimum concentration of one of the components must exist, Be-
lov this minimum concentration no mixed crystals are forumed.

In view of the fact that the congentraticn of UX, in solution is extremely
small -- i.e., of the ordet of 1-10712M -- the lower iimiting threshhold of con-
ceptration must have been passed. Under the circumstances mixed crystals could
not have formed -- i.e., the precipitated crystals of laF, did not countain any
UX,F); however, tables ] and 2 of the original article shdw that this is not the
case.

In order to study the distribution of UX; between the crystals and the
solution of LaF., suspensions cof laF, in 3 and 12 percent nitric acld were pre-
pared by precipttating the original gitric acid solutions (3 and 12 percent HNO3)
containing lenthanum nitrate with hydrofiucric acid. The precipitated lanthanum
fluoride was washed wWith distilled water until the reactions for fluoride ions
and nitrate ions became negative. Then saturated solutions of lanthanum fluoride
in 3-percent nitric acid were prepared, adding enough lanthsnum nitrate to offset
the low solubility of the fluoride, so thet the concentration in the solution
could be brought up to 0.94% milligram . nthanum per milliliter of solution. The
UX, vas obtained in the usual manner from uranyl nitraté, except that precipite-
tion was carried out on lanthanum hydroxide rather than iron. The hydroxide was

then dissolved {n 3 or 12 percent ni*ric acid and some of the resulting solution
was added to the original solution of lanthanum nitrate and fluoride.
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Two suspensions of lanthanum fluoride were prepared, one inactive and
the other active (containing UX,). On proper combination of the active and
inactive suepensions with ective and inactive solutions respectively, mix-
tures containing definite amounts of lanthanum fluoride in the pracipitated
state and having the same volume were bolled under reflux for es long as §
days in order to establish a state of equilibrium and determine the distri-
bution of UX_ between the active saturated lanthanum fluoride solution (in
3-percent HNO ) and inactive LaF. crystals in one series (1) of experiments,
and between agtive crystals and én identical inactive solution in another
series (2). A conmstant acidity was maintained during the refluxing. The
following coefficients of crystallization or distribution were found:

1. {3% HNO KE (p) = 1,68

3)
2. (3% HNO3) " = 1.7
1. - 1.35

2. ~ 1.30

Furthermore, the rat. at which equilibrium is established was determined
in 3-percent HNO, at 100 degrees (i.e., by boiling). The results in question
are swumarized 13 Teble 1, appended. They show that equilibrium is established
beginning with the UBth hour, and that starting with the 8th hour the equilibrium
value of K (D) can be determined with sufficlent sccuracy by taking the average
of the two values listed in columns two and three of Table 1,

The results obtained in this investigation show that the distribution of UXl
between the crystals of lanthanum fluoride and the latter salt's concentrated
solution fcllows the law of Henry-Dalton-Berthelot-Nernst, i.e., that mixed
crystals of UX;Fy and LaF3 are actually formed. This can be reconciled with the
wuibors ' couception ol the structure of these c¢rystals and tioe assumption that
they are anomalous mixed crystals only under one conditiun, namely, that a much
higher concentration of thorium isotores exists in the sclution. It was acutally
found that the lanthanum salts used in these experiments contalned an admixture
of thorium selts, a cirﬁumstance which resulted in a concentration of thorium
isotoper close to 4,107 mM rather than one amounting to 1.10-12 nM, The thorium
content in the lanthanum salts was determined by the radicactivity method according
to th: equivslent quantity of thoron.

In order to verify the conclusions in regard to the structure of the mixed
~rishola, experiments for the determination of the dependence of K (D) on the
concentration of thorium isotopes in the concentration range of the latter from
1072 to 1071 mM were set up. The results, which have been listed in Table 2,
clearly show that the value of K (D) approaches zero with diminishing concen-
tretions. In cther words, there 1s s lower limit of concentration.

Table 1. Formation of Equilibrium in the Distribution of UX;
between Lanthanum Fluoride Crystals and the Saturated Solution
of That Salt in 3-Percent HNO3 at a Temperature of 100 Degrees

K§ (D) Kg(D,
Time of Recrystal- Active Solution -- Inactive Solution --

lization (hr) Inactive Suspension Active Suspepslon
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Table 2. Dependence of K§(D) for UX, op the Total
Concentration of Thorium Isotopes In Solution

Concentration of Thorium
Isotopes in Solution

(in_zM) Yalue of Kp(D)

1.2 x 1072 3.32

4.0 x 1073 2.77
2.0 x 1073 2.26
40 x 10'1‘ 1.71
2.0 x 1077 0.96

2,10 x 1077 0.17
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